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Preface

The work reported herein was conducted as part of the Water Quality
Research Program (WQRP), Work Unit 32369. The WQRP is sponsored by
the Headquarters, U.S. Army Corps of Engineers (HOQUSACE), and is
assigned to the U.S. Army Engineer Waterways Experiment Station (WES)
under the purview of the Environmental Laboratory (EL). Funding was pro-
vided under Department of the Army Appropriation No. 96X3121, Generai
Investigation. The WQRP is managed under the Environmental Resources
Research and Assistance Programs (ERRAP), Mr., J. L. Decell, Manager.
Mt. Robert C. Guikel, Jr., was Assistant Manager, ERRAP, for the WQRP.
Program Monitors during this study were Mr. Fredrick B. Juhle, Mr, Rixie
Hardy, and Dr. John Bushman, HQUSACE.

The report was prepared by Mr. Michael C. Vorwerk and Ms, Jennifer A.
Mouore of DynTel Corporation, Vicksburg, M8, under contract to the Envi-
ronmental Processes and Effects Division (EPED), EL, and Mr. Joe H.
Carroll, EPED. The authors gratefully acknowliedge the support and assis-
tance of personnel associated with WES’s 1 rotters Shoals Limnological
Research Facility, Calhoun Falls, SC. The authors are thankful to
Messrs. John Lemons, DynTel Corporation, Jerry McSwain, U.S. Army
Engineer Division, South Atlantic, and Bethiel Herrold, Southwestern Power
Authority, fior Beta testing the software and providing helpful comments on
the documentation.

This report consists of documentation for MONITOR, a remote water
quality monitoring system software package. Included are the documentation,
the program, and a separate progran  sed tor direct communication to a
comm port, This is software Version MONITOR 8.0 and documentation Ver-
sion 2 0. The software was written by Mr. Vorwerk,

The authors wish to continually improve the quality of this software.
Users are encouraged to direct comments, suggestions, or questions to

Trotters Shoals Limnological Research Facility
P.O. Box 533
Calhoun Falls, &C 29625
Phone (803)447-8561
Fax (803)447-8563
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L © It you experience difficulty using this software, please check to see that
- you have followed alf directions correctly and that your questions are not
B answered in the ERRORS AND ERROR MESSAGES sectior. befure
b . .
. requesting assistance. ®
2 For assistance with the Hydreiat instrument only, comict Hydrolab Corpoe-
¢ ration at P,O. Box 50116, Austin, TX 78731, telephone 1-800-949-37066.
&
& The work was performed under the general supervision of Dr. Richard E.
Price, Acting Chief, Ecosystem Processes and Effects Branch, EPED; ®
Mr. Donald 1. Robey, Chiet, EPED: and Dr. John W, Kecley, Director, EL.
g
o At the time of publication of this report, Director of WES was
e Dr. Robert W. Whalin, Commander was COL Bruce K. Howard, EN.
: ®
M This report should he cited as follows:
o Vorwerk, M. C., Moore, I. A.. and Carroll, J. H. (1996).
! “Water quality remote monitor control and data management soft-
4 ware,” Instruction Report W-96-1, U.S, Army Engineer Waterways
1 Experiment Station, Vicksburg, MS. °
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.
°s lv The contenis of this report are not to he used for advertising, publication,
L

ar promotional purposes Cltation of trade names does nog consntute an
afficral endorsement or approval of the use of such commercial products.




1 Intreduction

This program will save data collected via a Hydrolab H20 water quality
data sonde. A typical installation will have the H20 installed either in a wet
well or with 4 flow-through cell. The H20 is connected to a data collection ®
computer via an RS-232 connection. MONITOR .EXE and MONIINIT.DAT
software that controls the sonde are installed on the computer. The computer
can be accessed via modem for remote operation, data transfer, or for real-
time information about water quality conditions. Included in this report are
. the documentation, the program (Appendix A). a program used for direct
S communication to a comm port (Appendix B), a sample calibration record
-8 {Appendix C), and a bibliography of suggested readings (Appendix D).

The program features are as follows:
® Program piepares H20 parameters for use. ®

! & Program calibrates time of H20 to that of the computer.

® Progran calibrates H20 interval,
® Program will record observations at whole multiples of the interval,
® Program operates from a subdirectory specified in the initialization file.

® Program stores data in 4 main data file, which is user prescribed in the
initialization file, °

e Program stores data in daily files named SSMMDDYY .DAT. The
program changes tile name each day, SS are the first two characters of
the station specified by the user in the initialization file,

® Program can be set up to prim a warning in the mwain file when parani-
eters fall outside of user-specified limits set 0 the initialization file,

¢ Dircct communication o the H20 is password protected, preventing

“casual™ users from unauthorized tampering with H20 parameters and
calibration, °®

Chaptar 1 Introducuon 1




! °
: © Direct communication sessions are recorded and highlighted in the
main file.
e Current and previous data files may be printed to the sereen or saved to ®
a disk by users having a “printer access only” password.
! e Program automatically records sturt time and date in the main data file.
i
ES-- . . . ST ~ .
: ® Program can be specified in the AUTOEXEC.BAT file to antomatically ®
; initiate upon hoot of the computer,
® Main data file is comma delimited for ease in importing into
" applications.
L3
_ ® Main data file includes decimal hour time for ease in plotting. ®
|
AR ® Daily files are space delimited for case of data review.
. ® Euach observation is “stand-alone,™ with all identifiers included.
. . . . ®
® The option to quit logging is password protected, thus preventing unau-
thorized termination of logging.
) J ® The main and printer-access-only passwords are user specified in the
" initialization file,
1 ]
i ® Program saves temperatare, dissolved oxygen, and specific conductivity
data.
(]
| ®
s
[ ]
. ¢
Ed
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Specifications o
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The software consists of an executable file. MONITOR.EXE, and an ini- ()
¥ ttalization file, MONIINIT.DAT. During use, the program wil! generate five
‘U temporary files called TEMPFIL] DAT, TEMPFIL2.DAT, TEMPFIL3.DAT,

TEMPFIL8.DAT, and DAILYFIL.DAT. The TEMPFIL#.DAT files may be
deleted at any time while the program is not operating; however, the

i DAILYFIL.DAT should not be deleted. This file contains a record of the

, daily files generated by the program and is used by the printer feature of the
prograni. The total size for all seven files is about 80 k-bytes.

s The program generates a main data {ile, using a name you specity in the
S initialization file (MONIINIT.DAT), a daily file, and a file called
DAILYFIL.DA ", which contains the names of cach daily file generated. The ]
daily files are named SSMMDDYY DAT, where SS are the first two charac-
ters of the station name specified in the initialization file, and MMDDYY is
the date of the data held in the daily file.  All data storage files and temporary
files are stored in a subdirectory specified by the aser in the intiaization file,

This program has several requirements to run. First, the program
requires a dedicated IBM-compatible computer. Because the program does
! not require much hard drive space or a fast computer, a 286 computer with
any size hard drive may be dedicated as a monitor data recording machine,

}
|
1
{ Second, the software must be installed on the hard drive in & user- o
[y specified directory reserved only for monitor information.  See Software

i Installation for more information.

]

1

Last, this software is prepared tor use only with the Hydrolab Instruments
| H20 (Hydrolab Corporation, Austin, TX) water quality sonde, Though there
- are many similar water quality sondes on the market that are capable of
! monitoring the same parameters as the H20, the H20 is in common use and is
used extensively at DynTel Corporation. Thus, this software was written spe-
cifically for controlling an H20 and storing water quality data received from
that sonde,

Chapter 2 Software and Hardware Specilicotiung 3




Monitor Setup

Typical monitor setups, as shown in Figure 1, include a Hydrolab H20 &
sonde deployed in a wet well, mixing chamber, or connected tw a {low-
through cell. The sonde is connected to a computer via a Hydroiab cable or
four-wire phone cable and an RS§-232 cerial port. A standard 12-V deep-cyele
battery provides the power for the H20. This battery is mainiained at full
charge by a low-amperage trickle charger. The computer uses the MONITOR
v program to record data from the sonde. A modem can also be connected to
- the computer. This allows duta transfer and instancaneous readings to remote
o users.  In addition, use of an uninterruptable power supply is recommended to
i prevent problems due to power failure or suvges.

2 Initially. the header of the H20 mwust be disabled, and the interval should ®
be set to zero, This prevents communication overflow during MONITOR

- initiation,  To make these changes, you must establish a direct connection with
the H20 as described in the H20 manual.  After connecting the sonde to the
computer cable, the program COMTALKR.EXE (code shown in Appendix B)
- can be used for convenient direct communications. At this time, the tollowing
' changes may be made:

To disable the header, type the following:

a. Space bar to get the H20 on-line menu.
b, V™ lor variable,

. “H” for header,

d. “D” for disable.

o To set the interval to zero, type the following:
o Space bar to get the H20 on-line menu.

b, O™ for calibrate, ®

«

¢ CT17 for interval,
d. 0U0000™ 1o set interval to zern,

oo Lter.

I you are using a facte y-made Hydrolab cable to run from the sonde to
the computer, there shovid be no ditficuliies in establishing conimunication,
i It you are using phone cable 1o run from the H20 to the computer, the RS-232
connector leading to the conmputer must be specially made so that the pins not ®
actually used tor communication (ses the H20 manual) are jumped together to

Chapter 2 Soltware and Hurdware Speaificntions




Outside Phone Tine Maodem
: to Remote PC ) DutlTow
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o loxlernal Power Souree
o
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: }J Pump Housing
o .
j Submersihle
| Pump \ﬁ
L o
o F
R Figure 1. Schematic of typical monitor setup
: make what is called a “cheater.™ “This jump will allow the computer 1o detect
i the RS-232 connector when you plug it into the comm port. This feature is
it built into the H20 cable. Cail Trotters Shoals Limnological Research Facility
71 it you have problems,
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Software Instaliation

Copy the MONITOR.EXE and MONIINIT.DAT software to the directory ®
in which you wish ta store the program and data (e.g.., CAMONITOR). The
enclosed MONIINIT.DAT file is only a sample file. You must configure this
initialization file for your own requirements. Edit the MONIINIT.DAT file
and include the following parameters in a comma-delimited format:

Subdirectory, reservoir, station, sample interval, file name and file extension ¢
w store data in, comm port used to communizate with the H20, baud rate

used for communication, tloppy drive to save data to during operation, upper

bound for temperature, lower bound for temperature, upper bound for dis-

solved oxygen, lower bound for dissolved oxygen, upper bound for specific

conductivity, lower bound tor specific conductivity, Y or N to use or not use 9o
DRIVESAVE, main password, and print-access-only password.

Here are two examples:

MONITOR, HW, 200, 60. MONIL.DAT, 2, 1200, A\, 30, 7. 9,1, 100,

20.Y.DATA,ELBOW ®
..
MONISYS. RR. 50. 10,DATA.DAT, 1. 1200, B:\,
; 30.7.9.5.5.100,20, N . DOGEAR JUSTIN
' Please note that the information above is shown on two lines because of mar- o
' L gin Hmitations, In the MONIINIT.DAT file, the information should all be on

one line.

The initialization information serves several purposes. The subdirectory
instructs the program where to tind the necessary files to run and store the
data. The reservoir and station are used to identify the observations, thus ®
making it easier to combine information from more than one monitor system.
The interval (in minutes) instucts the computer to record data at the user-
specified intervals. The file nanie instructs the computer where to store the
data. This is the main Cata file. The comm port number (1 or 2) instructs the
computer regarding which port the H20 will communicate through, and the ®
baud rate (1200 or 2400) instructs the computer regarding which rate to use
fur communication to the H20. The tloppy drive instructs the computer
where to transfer data if the user chooses to copy data during program opera-
tion. The upper and lower hounds for the variables are simply used as
“alarms.™ Note: It the range is too narrow, an “out of range™ message will
appear.  Continually editing this message out of the data can be time- e
consuming.  Using the widest runge is recommended if possible. It your
application value the H20 gives for the variable is outside of the range speci-
fied, @ warning message will appear in the data file. The Y or N switch
enables or disables DRIVESAVE, a feature that prevents the hard drive from
continuously spinning, Typically. this should be set to Y. Temperature, dis- ®
solved oxygen, and specific conduetivity are always enabled. The first

PN Chapter 2 Software and Hardware Specificatons




passward is the main password, which may be used to access any portion of
the program. The second password is a print-access-only password. This is
used to allow others access to the data and instantaneous readings, but not
direct Communication with the H20 or the ability to quit the logging program,

The MONITOR.EXE file name should also be included in the
AUTOEXEC.BAT file in your computer’s root directory. This will allow the
program to boot up upon restart of the computer in the event of power failure.
Thus, no data will be lost except during the time of the power failure. An
example of an AUTOEXEC.BAT file that has been modified for use in a
monitoring system is illustrated in Figure 2. Note that the last line is the pro-
gram name, MONITOR.EXE, and the path where the program is stored.

This causes the program to start running when the computer boots up. You
must also copy the initialization tile, MONINIT.DAT, to the root directory
(C:AMONINIT.DAT), so the computer can find the initialization file upon
restart.

C:AWINDOWSISMARTDRV.EXE
C:\24XMODE MONITOR

®ECHO OFF

PROMPT $P$G

SET MOUSE = C:\SW\MOUSE

CAWINDOWS\MOUSE.COM /Y

PATH:C\SWAWINWORD: C\SWAEXCEL;CAWINDOWS ;:C:\DOS :C \MONITOR
SET TEMP =C:\DOS

MOUSE.COM

NC

C\DOS\SHARE.EXE ® - )
C:AMONITOR\MONITOR . EXE

Figure 2. AUTOEXEC.BAT file

Chapter 2 Software and Hardwore Specihications 7




]
3 Running the Program
]
To run the program, simply type in MONITOR at the cursor. Several
screens of essential information will be di. 1 layed as the program starts up. .

Scrutinize these to ensure that the data are stored in the appropriate file and
that the computer’s time and date are correct.

The first screen of importance is the identification screen (Figure 3). This
screen contains information concerning the version, contact - Idresses, and
phone numbers. Note that the version number is located on the second line L ]
from the bottom. This should be used any time questions are addressed about
the program,

PROGRAM WRITTEN RY
MICHAEL VORWERK ®
COMPUTER SCIENCES CORPORATION
TROTTERS SHOALS LIMNQOLOGICA'. RESEARCH FACILITY
P.0. BOX 533
CALHOUN FALLS, SC 29628
USA

(803) 447-8561 (803) 447-8563 (FAX) ®

THIS SOFTWARE PREPARED WHILE WORKING UNDER CONTRACT TO THE
USACE-WES-ES-P

COMMENTS, SUGGESTIONS, AND QUESTIONS WELCOME

MONITOR ]
VERSION 8.0
PLEASE WAIT...
Figure 3. ldentification screen
L4
The nexi significant screen is the date and time screen (Figure 4). Since
the program records data using the computer’s built-in clock, you must be
certain that the computer date and time are correct. 1f they are not, type
CTRL-Q and exit the program. °

Chaptar 3 Runnming the Program
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THE COMPUTER DATE AND TIME ARE 09-27-19925 08:04:03

TO ENSURE THAT THE PROGRAM HAS CORRECT TIMES AND DATES,
PLEASE VERIFY THAT THESE ARE CORRECT. IF NOT, EXIT (CTRL-Q)
AND RESET THE COMPUTER CLOCK. PLEASE WAIT..

Figure 4.  Time and date start-up screen

Remember to allow several seconds for the response after you type
CTRL-Q. Once you are back at the C prompt, type TIME and reset the time.
Next, type DATE and reset the date. To ensure that you have properly
changed the time and date, type time and date again and check the comnputer
values. If acceptable, vress the ENTER key and restart MONITOR.

Next, the initialization screen, Figure S, provides a good check to see that
the values you have entered in the initialization file are in the correct order.
The main data storage file name (in this case, MONIDATA .DAT) is dis-
played, as is the reservoir (RB), the station (§200), and the sample interval
(60) in minutes. If the information shown in this screen is not what vou
intended when you edited the initialization file MONIINIT.DAT, type
CTRL-Q and exit the program. Again, allow several seconds for the program
to exit. Once back at the C Prompt, edit the MONIINIT.DA1 file and format
the information as described in the Software Installation section. Be aware
that if the program cannot fin the initialization file or if all of the parameters
are not in the initialization file, the program will crash before you get to this
screen. You must ensure that the initialization tile and the executable
program are in the same directory and that all of the parameters are specified
correctly in the initialization file.

Displayed on the communications screen in Figure 6 are both the active
communication port (in this case 2) and baud rate (1200). Note that the
choices consist only of comm port 1 or comm port 2 and baud rate 1200 or
baud rate 2400. Communication to the H20 is typically 1200 baud. The
comm port required will depend on computer configuration.  Usually comm
port 1 is a nine pin port, and comm port 2 is a 25 pin port. Using various
cables, adapters, and gender changes, the H20 cuan be made to talk to either
type. Also, note that occasionally the program crashes while trying to open
the comm port. For instance, if the H20 is not plugged into the comm port,
you will get a “Device time-out™ error. In addition to this error, there are
several other possible errors listed in the Errors and Error Messages section of
this report.  Their possible solutions are also detailed in that section,

The Hydrolab preparation screen, Figure 7, serves several purposes.
First, the screen enables all of the parameters. Then, it systematically
disables parameters that will not be recorded. The disahled parameters
include the following:

~
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HERE ARE THE MONITOR PARAMETERS SPECIFIEC IN THE INITIALIZATION FILL

MONIINIT.DAT:

| THE MAIN DATA FILE IS:  C:\MONITOR\MONIDATA.DAT ®

THE RESERVOIR IS: RB

i THE STATION IS: $200

4 THE INTERVAL IS: 60 MINUTES

i

4 THE UPPER TEMPERATURE BOUND 1S: 30 DLGREES

| THE LOWER TEMPERATURE BOUND IS: 6 DEGREES

K THE UPPER DISSOLVED OXYGEN BOUND IS: 10 MG/L ]
THE LOWER TEMPERATURE BOUND IS: 2 MGIL

‘.‘ ORIVESAVE IS ON

3 IF THIS INFORMATION IS NOT CORRECT, {CTRL-Q) TQO QUIT THIS PROGRAM, o
. THEN EDIT THE INITIALIZATION FILE MONIINIT.DAT TO INCLUDE THE CORRECT
PARAMETERS, PLEASE WAIT..,

Figure 5. Initialization screen

(]
COMMUNICATIONS PORT 2 1S OPEN AT 1200 BAUD RATE
DATA IS APPENDED TO MONIDATA.DAT: “M TO MEASURE
®
Figure 6. Communications screen
PROGRAM WILL PREPARE HYDROLAB FOR USE. (CTRL-Q TO QUIT)
®

PROGRAM IS ENABLING ALL PARAMETERS, PLEASE WAIT...

PROGRAM IS DISABLING P, PLEASE WAIT...
PROGRAM IS DISABLING S, PLEASE WAIT...
’ PROGRAM IS DiSABLING %, PLEASE WAIT...
H PROGRAM IS DISABLING R, PLEASE WAIT...
PROGRAM IS DISABLING D, PLEASE WAIT... o
CALIBRATING TIME ON H20, PLEASE WAIT...

PROGRAM IS PREPARING H20 INTERVAL. PLEASE WAIT...

Figure 7. Hydrolab preparation screen

10
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P(pH)

S(alinity)

% (percent saturation for dissolved oxygen)

R(edox potential) ®
D(epth)

This leaves the parameters to be recorded. which are those of most com-
mon interest in tailwater and release monitoring. These recorded parameters
are as follows:

[ ]
O(dissolved oxygen, mg/{)
T(emperature)
S(pecific conductivity)
B(attery)
®
Next, the program calibrates the H20 interval to 000000 to prevent the
H20 from sending any “stray” data readings to the computer. Then the pro-
gram calibrates the H20 time to match the computer time. This gives a
backup timing system, so if the computer or H20 should lose power or other-
wise go down, you will always be able to recover the correct time of any ®

observation.

The main data recording screen, Figure 8, shows the data as they are
logged. The date and time of the start of the program are shown first, As
data are recorded over time, that information will be scrotled off the screen.
The screen will always have the header and the data values for reservoir, sta- ®
tion, month, day, year, computer time, Hydrolab time, temperature, specific
conductivity, dissolved oxygen, and battery. On program start-up, the initial
query of the H20 is often garbled resulting in a “Data not acquired™ error.
Thus, two observations are recorded to ensure that the data are captured,

L
DRIVESAVE IS ON, SLEEPING 10 SECONDS, PLEASE WAIT FOR RESPONSE TO
KEYSTROKES....
RES STATION MTH DAY YEAR TIME H20TIME TEMP SPCOND DO BATT
RB 200 09 27 139L. 0743 074306 2157 107.0 3.80 125
RB 200 08 27 1995 0843 084306 22.65 112.0 3.66 12.5 ®
DATA ARE AFPPENDED TO MONIDATA .DAT: *M TO MEASURE

[ ]

Figure 8. Main data recording screen
At the bottom of the screen in Figure 8, you are reminded that the data

are being appended to the main data recording file. At anytime, CTRL-Q will o
quit the program, but the option to quit can only he accessed by the muain
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password. Thus. you can allow other users to look at the data files with less
apprehension that the program might be disrupted or exited altogether.

| Once the program is logging, the only active keys are CTRL-M,

o CTRL-Q, CTRL-P, and CTRL-T. These commands allow access to the user
» menus while preventing any errors associated with careless or accidental key-
strokes. At any time, CTRL-M will tuke an instantaneous reading, and
CTRL-Q will quit the program, CTRL-P will print data, detailed in the Prim-
ing a File section, and CTRL-T will allow talking to the H20 directly as e
& detailed in the Iustantaneous Readings section. .dote that the computer may

take up to 10 sec to respond to any commands, Please be patient before try-

ing a second set of keystrokes,

Instantaneous Readings

Once the program is logging, instantaneous readings are available from the
Hydrolab by typing CTRL-M for “measure” or by entering CTRL-T for the
direct connect mode. Note that the computer screen has no prompts telling
the operator this access sequence. The option to communicate directly with
the H20 is password protected, accessed only via the main password. Thus,
the printer-access-only password cannot communicate directly with the H20,
This helps prevent casual interference by unauthorized users. Previous experi
ence has shown that casual users may inadvertently press the <pace bar,

. accessing the H20 menu, and then walk away. This leaves the H20 waiting ®
M for a command and not logging data.

After typing CTRL-T, the screen will issue a prompt stating that you are in
the direct connect mode and that CTRL-L will lock the commuuaications and
return you to the main data recording screen.  In this direct connect window,
you may comuunicate with the H20 by pressing the space bar to siceess the
] H20 on-line menu, Next, typing an “M” will give a measurement, i.e., an

» instantancous reading of current water quality conditions.  Any other comnu-
’ nications that may be performed with an H20 (see H20 manual) can be carried
out from this screen,

a7

The communication will be recorded in the main data file. This communi-
cation is separated from normal recording by having a row of asterisks printed
before and after the communication, The computer date and time of the com-
munication are recorded at the beginning of the direct connect,

Below is an example of the direct connect screen, Figure 9, as it appears
prior to any communication with the H20. To end the direct connect session,
type CTRL-L. This will return you to the data recording screen. Please note
that it may take several seconds after typing the CTRL-L to return to the main
recording screen. Qccasionally, you may accidentally type CTRL-T more
than one time. This causes the screen to have a series of numbers at the bot- e
tom, which may be eliminated by entering CTRL-T again.

12
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DIRECT COM WITH HYDROLAB, SPACEBAR(MENU], "LICONT. LOGGING), “Q(QUIT)

Figure 9. Direct connect screen

|

¥ Figure 10 is an example of a main data tile that was annotated by a direct
. communication session. Note that the data in the file is in a comma-delimited
i format for easier importing into other applications, such as spreadshests. The
A direct communication session is set off from the data by two rows of asterisks.
) The initials of the persor :nitiating the direct connect are recorded as well as
the date and time of the communication. In this example, an instantaneous
reading was taken by pressing the space bar, which gives the Hydrolab an
on-line menu, PCVHMI, and then typing an M to (ake a measurement, or
instantancous reading. This and other communication possibilities are detailed
in the H20 manual.

Sw

>

RE, 200, 6470.283 ,09,27,199%,11,17,£5,141758,24.94,108.7,3.11,12.5
RB, 200, 6470.3 ,09,27,1995,14,18,11,141810,24.,96,108.7,3.11,12,8
5," RB, 200, 6470.317 ,09,27,1995,14,19,05,111902,24.96,108.7,3.11,12.5
RB, 200. 6470.333 ,09,27,1995,14,20,16,14201%,24.98,108.7,3.10,12.8
R, 200, 6470.333 ,09,27,1995,14,20,18,142017,24.98,108.7,3.11,12.5
AR ENRENERENRNEEERERNNENNENEIENEENERENEENINIIINNEN NN N
DIRECT CONNECT HAS BEEN ESTABLISHED BY McV
COMPUTER DATE 1S 03-27-1995 COMPUTER TIME IS 14:20:24
PCVHME: M
) 142027 24.98 1087 3.1 125

REd AR PR AR N AR AR RN P C R AR AR R RN RN KRR RN R A AR

8, R3, 200, 6470.333 ,09,27,1995,14,20,32,142031,24.98,108.7,3.1 1,125
: RB, 200, 6470.35 ,09,27.1995,14,21,04,142103,21.93,108.7,3.11,12.5
RB, 200, 6470.367 ,09,27,1995,14,22,06,142205,.4.99,108.7,3.12,12.5
RB, 200, 6470.383 ,09,27,1995,14,23,08,142307.25.01,108.7,3,12,12.5

Figure 10. Main data file

y Calibrating the H20

To calibrate the H20, access the direct communication screen by typing
CTRL-T. Then enter the main password. "This will establish a direet connec-
tion to the H20, as detailed above in the section Instantaneous Readings.

bration record sheet is included in Appendix C. When calibration is
complete, the direct connection can be ended by typing CTRL-L to lock the
communications.  This will return you to the main data recording screen.
Alternatively, to calibrate, you may quit the program and establish a direct
connection to the sonde using the COMTALKR.EXE software.
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To calibrate dissolved oxygen using the percent saturation method, as
detailed in the H20 manual, you must tirst re-enable %. To do this, establish
a direct connection with the H20 using the CTRL-T command. Next, press
the space bar to gecess the H20 menu. Type “P7 for parameters, “ %" for ®
percent saturation, and “E” for enable. This will cause the H20 to have five
enabled parameters. This can be verified by taking an instantancous reading
(pressing space bar followed by “M™). Next calibrate according to the H20
= procedures detailed in the H20 manual. Disable the % parameter by pressing
v the space bar, followed by “P”, “%", und “D”. This will couse the H20 to
again have four parameters. Verity this by taking another inctantancous read-
- ing. If you do not disable %, the program will not correctly log data.

™ o

= N

8 Anothier comumon method of calibration is to calibrate the H20 to a Winkler

titration standard. This is 4 method of determining the concentration of dis-

solved oxygen in the water using titration techniques, This is detailed in the L
current issue of Standard Methods for the Analysis of Water and Wastewater,

Note: It is convenient to have a spare sonde that is calibrated in the office.
Then you need only take the sonde to the monitor site, exchange sondces, and
restart the MONITOR program. This restart is necessary to ensure correct
calibration of the H20 time. The sonde that was in the field can be brought to
the office, cleaned, serviced, and prepared for redeployment.

$

Y

Printing a File

8 To print a file, type CTRL-P from the main data recording sereen. You

' will be prompted for the printing password and your initials. Then the print

screen will appear, and you witl be reminded of the main data tile name and

the current daily data file name. If you wish to view one of these two file

names, simply type the name at the prompt and press enter. Also, you may '
i enter any previous data fite for printing. However, caution is in order,

- because the program may crash i you enter an invalid (nonexisting) file

o name, I the program crashes, simply restart the MONITOR  program,

_ The printing screen, Figure U1, displays several important pieces of infor- ®
" mation. It shows the main data file name, in this case, MONIDATA .DAT,

and the current daily file name, which is $S092795.DAT for this example.

To view or save one of these files, or any previous duily file, simply type the

name at the prompt and press return. [ you wizh to return to the main pro-

gram, type “R™ and press ENTER,

After you have entered the file name and pressed return, you will be given
: the option to (V)iew the file on the screen, to (S)ave the file w disk, or to
B (R)eturn to the main data recording scereen as shown in Figure 12, Choose an
option. If you view the file on the screen and the file is too long o fit on the
. ] screen, you need to hit return to scroll through the entire file, At the

14
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WELCOME TO THE MCNITOR PRINTER SUBRCUTINE

PLEASE ENTER THE NAME OF THE FILE YQU WISH TO VIEW OR SAVE
THE MAIN FILE YOU SPECIFIED FOR DATA STOKAGE IS C:AMONITOR\MONICATA DAT @

DAILY FILES ARE STORED AS STMMODDYY.DAT,
THE LAST DAILY FILE WAS CAMONITOR\SS092795.DAT

TYPE THE FILE NAME WITHOUT PATH. FOR EXAMPLE, FILENAME.DAT
ENTER FILENAME HERE: ®

Figure 11. Printing screen

TYPE VTO VIEW, S TO SAVE TO DISK, OR R TO RETURN TO PROGRAM.
THE FILE SELECTED 1S: S2051595.0AT

Figure % 2. Qutput selection screen

completion of either print option, the program will return to the main data
recording screen,

i“ Data File Use °

» The program saves data in two different types of files, a main data file and

- daily files. The daily files are intended only as a convenient way to look at

current and previous data while recording data with the MONITOR  program

(Figure 13). The daily files are space delimited and have the same informa- ®
tion as you sce on the computer screen when the program is running. No

records of direct connections, printings, or calibrations are shown on the daily

files.

0502 1995 1031 DATA NOT ACQUIRED

RB 5200 05 02 1995 1031 103147 19.891.04.14 12.3
05 02 1995 1034 DATA NOT ACQUIRED

RB $200 05 02 1995 1034 103452 19,89 0.9 4.15 12.3
RB 5200 05 02 1995 1035 103519 19.800.94.17 12.3
RB $200 05 02 1995 1035 103525 19.90 1.0 4,16 12.3
RB S200 0% 02 1995 1035 103538 19.80 1.04.17 12.3
RB 200 05 02 1995 1035 103552 19.90 1.0 4.16 12.3 °
RB $200 05 02 1985 1037 103701 19.901.04.18 12.3
RB $200 05 02 1895 1037 103707 19.901.04.18 12.3

Figure 13. Daily file
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The other type is a main data file (Figure 14). The main data file is the
one to be used for ‘nclusion in any master data set or for any data analysis.
The main data file has 4 header and comma-delimited data for easy import

into various applications such as spreadsheets or graphics packages. Note that

the file has the date and time of initiation, the date and time of ending, and
the initials of the person ending the program; in this particular example, there
is also an asterisked region containing a direct connect log, as discussed in
[nstantaneous Readings.

PROGRAM INITIATED 09-27-1994 14:10:60
RES STAYTION DECHOUR MTH DAY YEAR HOUR MIN SLC H20TIME TEMP SPCOND DO BATT

RB,200, 6470.167 ,09,27,1994,14,10,62,141050,24.86,108.7,3.11,12.5
RB,200, 6470.167 ,09,27,1994,14,10,54,141053,24.85,104.7,3.11,12.%
T

DIRECT CONNECT HAS BELN ESTABLISHED BY McV

COMPUTER DATE IS 09-27-1994 COMPUTER TIME 1S 14:11,02 _ PCVHMIE: M
141107 24.86 1087 3.10 12b

PCVIHMI: M

141110 24,86 1087 3.0 124
T T I I
fB,200,6470.183,09,27,1994,14,11,15,141114,24.86,108.7,3.10,12.5
RH,200,6470.183,09,27,1994,14,11,17,1411186,74.86,108,7,3.10,12 5
RB,200,6470.2,09,27,1994,14,12,09,141208,24 80,108 7,3.11,12.5
RB.200,6470.283,09,27,1994,14,17,567,141755,24 9G,108.7,3.11,12 b
RB,200,6470.213,09,27,1994,14,17,59,141748,24.94,108.7,3.11,12.6
118,200,6470.3,09,27,1994,14,18,11,141£10,24.96,108.7,3.11,12 5
RB,200,6470,317,09,27,1994,14,19,03,141902,74.96,108.7,3.11,12.5
RE,200,6470.133,09,27,1994,14,20,16,142015,24,98,108,7,3.10,12 5
RB,200,64 /4 333,09,27,1994,14,20,18.142017,24 98,108.7,3.11,12.4
R R R R bR AN AR R A a

PROGRAM LNDLD BY QUIT ON 08271994 14:24:01

PHOGHAM LNDLD BY MCV

Figure 14. Main data file

Unless the data requires special manipulation (.., the time being off or
thie necessity of some postrecording calibration change), the data can be
imported for use as soon as the data set is cleaned. This is accomplished by
first saving a backup copy of the data set in a safe place, such as a write-
protected floppy disk or separate directory and then editing the file with a
DOS text editor. Editing will consist of removing extrancous information so
that only the header and data remain, Thus, iniGation and program quit infor-
mation should be deleted, as well ag records of any direct connections or print
sessions.

Finally, the edited nain data file. Figure 1S, now containg only the header
and data. This data set includes the variables reservoir, station, decimal hour,
month day, year, compater hour, computer weinute, computer second, Hydro-
lab time, temperature, specitic conductivity, dissolved oxygen, and battery
voltage. The decimal hour is used tor plotting data. Note that the decimal
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. RES STATION DLCHOUR MTH DAY YEAR HOUR MIN SLL H20TIML TEMP SPCONE D) BATT
183,200,6470.167,09,27,1995,14,10 52,14 1050,24.86,108.7,3 11,12.%
AD,200,6470,.1067.09,27,1985,14,10,54,141053,24.85,108.7,3.11,12.5 X)
HB,200,6470.183,09,27,1985,14,11,10,141114,24.86,108.7,3.10,12.5 ®

REB,200,6470.183,09,27,1995,14,11,17,141116,74 .86, 108.7,3.10,12.9
RB,200,64 70.2,09,27,1995,14,12,09,141208,24.86,101.7,3.1 1,125

HB,ZUO,GA7(12113,09,27,1‘.)9'.),14,17,51,1d17{:‘.1_?‘8.{)5,\08.7,3.1 1,12.%
RB,ZOO,GW}O.ZUS.OD.?I199{:,14,17,59,141'IBH,24.94.1OU,7,3.11,12.
RB,200,6470.3,09,27,1995,14,18,11,14 15810,24.96,108.7,3.11,1258

HB.ZOO,(547U.3l7‘09,27,199“1,14,\9,03,1419()2,24.36.103,7,3.11,1?.
. AB,200,6470.333,00,27,1995,14,20,16,142015,24 98,108.7,3.10,12,
113,200,64 70,333,09,27,1995,14,20,114,142017,24 44,108.7,3.1 1,128

%

ac

PR
i}

Figure 15. Cxample of edited main data file

hour is the time, measured in hours, from the beginning of the year. Using o
3 thix variable, you can plot any data versus time throughout the year.

Errors and Error Message

®
| Device time-out
|
<
. @ Can be caused by not having the Hydrolab connected o the serial port,
mislabeling the serial port in the MONIINIT.DAT file, or by not hav-
ing proper wiring connected to the H20. ® Py
Dati not acquired
e Normally caused by a dead H20 battery or a fault in the connection
between the H20 and the computer.
[ J
Communications overflow
e Interval on H20 not set to 000000, This fills the comimunications
hufler and overloads the communication,
) e  Header not disabled.  From command menu of H20, type (viariable, hd
P v(lneader, amd (d)isable.
- o
{
b )
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Appendix B
Comm Port Software

This software allows direct communication with the Hydrolab.
Lines 10-13 allow communication through two different ports and with two
difterent baud rates. If Line 10 is not the correet setting for your computer,
REM it out and edit out the REEM for the line that matches your communica-
tion setup.

11 REM OPEN “COM1:2400,N,8,1,DS5000" FOR RANDOM AS #1
12 REM OPEN “COM?2:1200,N,8,1,D85000" FOR RANDOM AS #1
13 REM OPEN “COM2:2400,N,8,1,D85000" ¥OR RANDOM AS #1
20CLs

30 AS - INKEYS: IF A$ = *" THEN 90

31 LOCATE 25, I: PRINT “CTRL Q 10 QUIT”

40 IF A$ = CHR$(17) THEN GOTO %99 "QUITS PROGRAM

50 PRINT 41, AS; 'SENDS INFO TO COM PORT

60 A$ = INPUTS$(LOC(Y), #1) 'GETS RESIPONSE FROM COMPORT
70 PRINT AS,

80 GOTO 30

999 END "THIS IS THE END OF THE PROGRAM

10 OPEN "COM1:1200,N,8,1,D85000" FOR RANDOM AS #1 * Opens comm port for communication,
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Appendix C
Calibration Record

Generation? Y N

Arrival Time:
Departure Time:

Hydrolab Unit: WES__ H20 DS3
Date deployed:

Initial Readings:
Temp; °C SpCond:__ u8

DO: mg/l Bat Vol V
Replacement Unit: WES 120 DS3

Final Readings:
Temp;  °C SpCond: - pd

DO mg/l BatVolt__ V

Conunents:
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Appendix D
Additional Readings .

American Public Health Association. (1992), Standard methods for the
examination of water and wastewater. 19th ed., American Public Health
Association, Washington, DC., 498 - 4-105. Standard Methods sets the
standards for proper laboratory procedures for water quality chemical
analysis. This section is an informative discourse on various technigues
for measuring dissolved oxygen in water.

Hydrolab Corporation. (1991}, H20" Multiparameter water quality data
transmitter operating manual, Hydrolab Corporation, Austin, TX, The
H20 manual provides information on the operation and maintenance of the
H20 water quality sonde,

u Lemons, J. W., and Vorwerk, M, C. *Remote downstream monijtoring of
Savannah River hydropower releases,” Miscellancous Paper, in prepara-
tion, U.S. Army Engincer Waterways Experiment Station, Vicksburg,
MS. This report details the installation of monitor systems in a series of
three hydrapower projects located on the Savannah River. The report
includes details on calibration schedules, maintenanee, and data handling, °

l

f

i

i

]

Lettenmaicer, 1D, P (1978). “Design considerations for ambient stream qual-
ity monitoring,” Water Resources Bulletin 14(4), 884-902. This paper
discusses proper monitor program design to eansure samples that allow
water quality trend assessment.

/

!' Loftis, J. C., and Ward, R. C. (1980). “Water quality monitoring--some

’1 practical sampling frequency considerations,”™ Environmental Management
v 4(0), 521-526. Sampling frequency determinations affect the statistical

J analysis of water quality data.  This paper discusses a case study and sev-

eral frequency effects that may be applied to other systems,

¢

|

‘[ Loftis, J, C., and Ward, R. C. (1980). “Sampling frequency selection for
» regulatory water quality monitoring,”™ Wuarer Resources Bulletin 16(3),
: I 501-507. This paper discusses the selection of sampling frequency to

[ achieve small confidence intervals about annual sample means, This

% information is used for regulatory purposes such as compliance

[ monitoring,

i

1

1

t

1
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Microsoft QuickBasic. (1990). Microsoft Corporation, Redmond, WA, This
pook and accompanying software provide a user-triendly programming
system. The programs written in this miscellaneous paper were written
uxing Microsoft QuickBasic.

Montgomery, R. H., and Reckhow, K. H. (1984). “Techniques for detecting
wrends in lake water quality.” Water Resowrces Bulletin 20(1), 43-52.
This paper discusses techniques for detecting water guality trends, A
method is presented that provides steps tor hypothesis formulation, data
preparation, data analysis, and statistical tests.

Valiela, D., and Whittield, P. H, (1989). “Monitoring strategies to deter-
mine compliance with water quality objectives,” Water Resources Bulletin
25(1), 63-09. This paper discusses water quality complisnce monitoring
with respect to acute and chronic problems.

Vorwerk, M. C,, and Carroll, J. H, (1994). “lmplications of reservoir
release and tailwater monitor placement,” Lake and Reservoir Manage-
ment 9(1), 170-172. This paper discusses a case study of how to deter-
mine the representativeness of 4 water monitor location, Several
important considerations for monitoring releases are discussad.

(1995). “Tailwater monitoring during periods of no-release,
Cooper River rediversion canal: A case study,” Technical Note 05-95,
U.S. Army Engineer Waterways Experiment Station, Vicksburg, MS.
This paper has details of a case study of monitoring a tailwater during
periods of no-release and techniques used for remediating insufficient dis-
solved oxygen concentrations in the tailwater.

Varwerk, M. C,, Jabour, W. E., and Carroll, J. H. (1995). “Evaluation of
methods for in situ monitoring of releases from hydropower projects,”
Technical Note, 1995, U.S. Army Engineer Waterways LExperiment Sta-
tion, Vicksburg, MS. This paper discusses locations and techniques for
release monitoring, as well as sources of bius in sample waier,

Ward, R. C., and Loftis, J. C. (1980), “Establishing statistical design crite-
ria for water quality monitoring systems: Review and synthesis,” Warer
Resources Bulletin 22(5), 759-767. This paper discusses the role of statis-
tics in monitor system design and rowtine reporting of results.

Ward, R. C., Loftis, J. C., and McBride, G. B, (1986). “The "data-rich but
information-poor’ syndrome in water quality monitoring,”™ Environmental
Munagement 10(3), 291-297. This paper discusses the role of fixed sta-
tion monitoring and proper system design.
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Whitfield, P. H. (1988). “Goals and dzta collection designs for water quality
monitoring,” Water Resources Bulletin 24(4), 775-780. This paper dis-
cusses the tunction of goals in water quality monitoring. Five general
categories are defined: assessing trends. determining environmental
impacts. compliance with objectives or stundards, estimating mass trans-
port, and general surveillance.

Whitfield, P. H., and Wade, N. L. (1992). “Monitoring transient water
quality events electronically,” Water Resources Bulletin 28(4), 703-711.
This paper discusses three case studies that illustrate uses of data loggers
to record transient water quality events.

. (1993). “Quelity assurance tecnniques for electronic data
acquisition,”™ Water Resources Bulfletin 29(2), 301-308. This paper
encourages techniques which ensure that levels of precision and accuracy
are documented. This is necessary to have defensible data.

Appendix b Additional Readings




Ca-

-

7 WP

B

=y,

SN T

Form Approved

REPORT DOCUMENTATION PAGE OMB No. 0704-0188

Pubdic reporting burden fc.: this collection of informaik.n 18 8stimated to average 1 hour per responsa, Including the tirne for raviowing nstructions, snarching oxsting data sources, gathering and maintaining
the dala naeded, and complebng and reviewing the collechon ol information. Send comments regarding this burden astimate o any olhar aspact of this collecon of intormation, including suggesbons
for reducing this burden, lo Washington Headquanars Services, Directorate for Intormation Operations arké Reporls, 1215 JeHerson Davis Highway, Sulle 1204, Artington, VA22202-4302, end 1o the
Ctfice of Managemeni and Budget Paperwork Reduction Project (0704-0188), Washington, DC20303. o

1. AGENCY USE ONLY (Leave blank) |2. REPORT DATE 3. REPORT TYPE AND DATES COVERED
lune 1996 Final repont

4. TITLE AND SUBTITLE 5. FUNDING NUMBERS
Water Quality Remote Monitor Control and Data Management Software

6. AUTHOR(S)
Michael C. Vorwerk, J. nnifer A. Moore, Joc H. Carroll

.- e N
7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
DynTel Corporation REPORT NUMBER
3530 Manor Drive, Suite 4 Instruction Report W-96-1
Vicksburg, MS  39180-5693;
U.S. Army Engineer Waterways Experiment Station
3909 Halls Ferry Road, Vicksburg, MS 39180-6199

3. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES)

U.S. Army Corps of Engineers
Washington, DC  20314-1000

10. SPONSORING/MONITORING
AGENCY REPORT NUMBER

1. SUPPLEMCNTARY NOTES
Available from National Technical Information Service, 5285 Port Royal Road, Springfield, VA 22161.
Water Quality Remote Monitor Control and Data Management Software is provided with report.

125. DISTRIBUTIONAVAILABILITY STATEMENT 12b. DISTRIBUTION CODE
Approved for public release; distribution is un'imited.

13. ABSTRACT (Maximum 200 words)

The increased need to monitor hydroproject releases and tailwaters has resulted in the need for simple, inexpensive water
quality monitoring systems. The water quality parameters that are of pritnary importance to the Corps of Engineers are
dissolved oxygen and temperature. These parameters are easily measured with off-the-shelf multiparameter data sondes.
Many sondes can be programmed to record data, but sonde control. data storage, and data reporting to the end user are
typically complicated

The software described i this documentation and the BASIC programs written in the accompanying appendix will
comrmunicate with and record temperature and dissolved oxygen data from a Hydrolab Instruments 120 multiparameter
water quality data sonde. The password-) rotected program instantancously stores data in daily and main data files, thus
avoiding data loss due to buffer storage limitations. The program allows the operator to view previous files and to copy files
onto a disk. The data are comma delimited allowing casy import into various database management programs. Each
observation is “stand alone” and includes all identifiers (station, date, time, etc.). A special variable, decimal hour, is
calculated to represent time from the beginning of the year, in hours. This allows casy plotting and comparison of data.

14. SUBJECT T'ERMs 1:1 NUMBER OF PAGES

Data management Water quality 60

Remote monitoring Water guality soude

) & quanty 16. PRICE CODE
Software

17. SECURITY CLASSIFICATION |18. SECURITY CLASSIFICATION |19, SECURITY CLASSIFICATION |20. LIMITATION OF ABSTR. CT
OF REPORT OF THIS PAGE OF ABSTRACT

UNCLASSIFIED ! UNCLASSIFIED
' Standard Form 291 (Hov. 2-89)
Praschnbad by ANSE S 249 iy

298 107

e e e e ———— e

NSN 7540-01 2B0O-L500




